We investigate the role of trading volume in predicting the magnitude and persistence of the price momentum phenomenon in markets around the world. Using comprehensive data for 38,273 stocks from 37 countries, we show that past trading volume relates to both the level and persistence of momentum profits. The volume-based early stage momentum strategy outperforms the traditional momentum strategy in 34 out of 37 countries. In addition, we find evidence of a volume effect and we show that the degree of individualism in a country can explain the size of the volume effect in the markets investigated in this paper. (JEL: G12, G14, G15)
I. Introduction
In a landmark paper, Lee and Swaminathan (2000) show that past trading volume provides an important link between momentum and value strategies. Specifically, they show that firms with high (low) past turnover ratios exhibit glamour (value) attributes, generate lower (higher) future returns, and have consistently more negative (positive) earnings surprises over the next eight quarters. 1 The authors conclude that there is strong evidence that high volume stocks tend to be overvalued and low volume stocks tend to be undervalued. In addition to identifying this volume effect, they document that past trading volume predicts both the magnitude and persistence of price momentum. They call the interaction between volume and price momentum the momentum life cycle. Although Lee and Swaminathan (2000) began the process of understanding the role of trading volume in the prediction of cross-sectional stock returns, there is little, if any, research reported on this price and volume relationship outside the United States. This paper is the first study to investigate the volume effect and the role of trading volume in predicting the magnitude and persistence of momentum returns in an international setting.
The principal aim of the paper is to investigate whether a volume-based early stage momentum strategy outperforms the pure momentum strategy and late stage momentum strategy in markets around the world. According to Lee and Swaminathan (2000) , the differing performances of their early and late stage strategies reveal key features of the interaction between price momentum and trading volume. This begs the following question: Why is the interaction between price momentum and past trading volume important? Lee and Swaminathan (2000) note that there is little consensus on how past volume information should be interpreted. More importantly, they argue that even less is known about how trading volume interacts with past price movement in the prediction of cross-sectional returns. Therefore, examining the role of past trading volume and momentum strategies in markets around the world not only addresses the data snooping bias critique inherent in studies focusing on the U.S. setting but also allows researchers to determine the source and possible explanation for the 1. This volume effect, based on average turnover over the past three to 12 months, should not be confused with the short-term, high-volume effect based on unusually high trading volume over the last day or week, described by Gervais, Kaniel and Mingelgrin (2001) and Kaniel, Ozoguz and Starks (2012) .
2. Pure momentum strategy refers to Jegadeesh and Titman's (1993) strategy of going long on recent winners and short on recent losers. Following Lee and Swaminathan (2000) , the early stage momentum strategy is long low-volume recent winners and short high-volume recent losers. In contrast, the late stage momentum strategy is long high-volume recent winners and short low-volume recent losers.
profitability of momentum strategies. Lee and Swaminathan's (2000) findings link stock mispricing, stock popularity, and long-term past performances together in a way that strongly suggests that herd-like overreaction by investors may have a role to play in explaining the volume effect that they observe in US stocks. This possibility, together with the conjecture of Chui, Titman and Wei (2010) that less individualistic cultures may lead to herd-like overreaction, leads us to hypothesize that the size of the volume effect may be negatively related to individualism. Since Lee and Swaminathan (2000) document that the volume effect is most evident in extreme winner and loser stocks, we measure the magnitude of the volume effect by the profitability of a strategy that is long low-volume winners and losers and short high-volume winners and losers. Conveniently, we can calculate the profitability of this strategy as the difference between early stage and late stage momentum profits.
We establish three major findings in this study, summarized as follows. First, using a comprehensive sample of 38,273 firms from 37 countries spanning the period 1995-2009, we document that the volume-based early stage momentum strategy is more profitable than the pure momentum and late stage momentum strategies. This result holds true in 34 out of the 37 countries in our sample. In particular, we document that, on average, the early stage momentum strategy earns 1.22% per month and that this strategy outperforms the pure momentum and late stage momentum strategies by 0.38% and 0.74% per month, respectively. Second, we find that trading volume predicts the persistence of momentum profitability. Specifically, the country-average profits of the early stage strategy are profitable for the first five years post-formation whereas the late stage momentum profits reverse strongly after the first post-formation year. Third, we find evidence of a volume effect internationally and we confirm our conjecture that the size of the volume effect is negatively related to individualism.
Our main contribution to the momentum literature is that we are the first to document the pervasiveness of Lee and Swaminathan's (2000) finding in an international setting. Lee and Swaminathan characterize high-volume winners and low-volume losers as late stage momentum stocks, and they characterize low-volume winners and high-volume losers as early stage momentum stocks. We provide compelling evidence that the usefulness of past trading volume highlighted by these authors extends to the majority of the international markets studied in this paper. In particular, we are the first to document that the volume-based early stage momentum strategy outperforms the pure momentum strategy in 34 out of 37 countries and that late stage stocks tend to experience faster reversals than do early stage stocks in most markets.
Our second contribution to the literature is that we are the first to link individualism to the magnitude of the volume effect, as measured by the difference between early stage and late stage momentum profits. Specifically, we are the first to show that the volume effect is stronger in less individualistic cultures than in more individualistic cultures.
The rest of the paper is organised as follows. Section II presents the literature and develops our testable hypotheses. Section III describes the data and the methodology employed to construct each strategy and Section IV presents the empirical findings. Section V concludes the paper. Jegadeesh and Titman (1993) report stock return continuation where stocks with strong past performance continue to outperform stocks with poor past performance over medium-term horizons of three to 12 months. They document that trading strategies that include buying stocks that have performed well in the past and selling stocks that have performed poorly in the past generates an average return of 0.95% per month over the period . Lee and Swaminathan (2000) offer an important and comprehensive examination of the interaction between past trading volume and past stock returns in predicting future stock returns. They use the average of the stock's daily turnover over the past three, six, nine, and 12 months as proxies for past trading volume and sort stocks into portfolios based on past short-term returns (winners and losers) and past trading volume (high and low). They conclude that there is strong evidence that low volume stocks tend to be undervalued and high volume stocks tend to be overvalued, and that this has consequences for momentum portfolios. They found that, due to this mispricing, low-volume winners and high-volume losers exhibit stronger momentum over a longer horizon than do high-volume winners and low-volume losers. Given the evidence from their study, Lee and Swaminathan (2000) proposed two volume-based momentum strategies that capture key aspects of the interaction between trading volume and price momentum: An early stage momentum strategy buys low-volume winners and sells high-volume losers and a late stage strategy involves buying high-volume winners and selling low-volume losers. Their results indicate that early (late) stage momentum profits are larger (smaller) than the profits of the pure momentum strategy of Jegadeesh and Titman (1993) , which involves buying winners and selling losers. This discussion leads to our first hypothesis which is concerned with the international pervasiveness of Lee and Swaminathan's (2000) U.S. findings.
II. Related Literature and Hypothesis Development

A. Momentum and Trading Volume
Hypothesis 1: The early stage momentum strategy outperforms both the pure momentum and the late stage momentum strategies in markets around the world.
B. The Volume Effect
In the volume effect identified by Lee and Swaminathan (2000) , firms with high past turnover ratios tend to generate lower future returns while firms with low past turnover ratios tend to earn higher future returns. The authors report that high-volume firms exhibit many glamour attributes, whereas low-volume firms display value attributes. High-volume (low-volume) firms tend to earn higher (lower) stock returns in each of the previous five years; have lower (higher) book-to-market ratios, more (less) analyst coverage, higher (lower) investigate the use of trading volume internationally.
long-term earnings growth forecasts, better (worse) current operating performances, worse (better) future operating performances; and receive more negative (positive) earnings surprises over the next eight quarters. Lee and Swaminathan (2000, p. 2065) find that neither differences in liquidity nor the size effect can explain their results and state, "We provide strong evidence that low (high) volume stocks tend to be under-(over-) valued by the market".
A stock's turnover ratio is a measure of the market's current interest in that firm, relative to its size. High-volume stocks are stocks that were popular to trade during the formation period whereas low-volume stocks were neglected by investors during the formation period.
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According to Lee and Swaminathan (2000) , popular high-volume stocks tend to become overpriced after outperforming over the past five years, while neglected low-volume stocks tend to become underpriced after underperforming over the past five years. Such patterns are similar to patterns found in US stocks by Thaler (1985, 1987) . They found that portfolios of stocks that had outperformed over the previous five years tended to subsequently underperform, while portfolios of stocks that underperformed over the past five years tended to outperform in the future. They credited their anomalous results to investor overreaction. That Lee and Swaminathan (2000) observed similar patterns of past performances leading to mispricing that are linked to stock popularity suggests that herd-like overreaction may be responsible for at least a portion of the volume effect.
If the volume effect's mispricing is being driven by herd-like overreaction then this raises the possibility that volume effect mispricing will be larger in cultures with more of a tendency for herding. Interestingly, Chui et al. (2010) conjecture that herd-like overreaction may be stronger in countries with less individualistic cultures when stating: "Another possibility worth considering is that investors in less individualistic cultures place too much credence on consensus opinions, and may thus exhibit herd-like overreaction to the conventional wisdom" (Chui et al. 2010, p. 389) . 6 If we combine the conjecture that herd-like overreaction is driving the mispricing of the volume effect with Chui et. al.'s (2010) conjecture relating herding to 5. According to Lee and Swaminathan's (2000) momentum life cycle hypothesis, a stock's trading volume conveys information on the extent of investor favouritism (or neglect) for that stock.
6. In Section IV, part F, we test Chui et al.'s (2010) conjecture directly using the dispersion of stock turnover ratios within a market as the natural measure of the degree of herding in that market.
individualism then the degree of mispricing as measured by the size of the volume effect may be negatively related to individualism.
To test this possibility, we use Hofstede's (2001) individualism index for each country as the measure of its culture's degree of individualism. This same index has been used in a number of previous studies in finance, including Chui et al. (2010) who find that individualism is positively associated with the magnitude of momentum profits.
7
Since Lee and Swaminathan (2000, p. 2055) document that "the volume effect is most pronounced among extreme winners and losers", we measure the magnitude of the volume effect by the profitability of a strategy that is long low-volume (LV) winners and losers and short high-volume (HV) winners and losers. We can calculate the profitability of this volume strategy (VOL) as the difference between the early and late stage momentum profits because
winners losers winners losers winners losers winners losers
That is, the size of the volume effect is measured by the difference between the profits of the early stage and the late stage momentum strategies. This discussion leads to our second hypothesis.
Hypothesis 2: The magnitude of the volume effect, as measured by the difference between early and late stage momentum returns, is negatively related to individualism.
III. Data and Methodology
A. Data
Our data consist of monthly stock returns, price, turnover volume, 7. Dou, Hunton, Truong, and Veeraraghavan (2010) extend the research of Chui et al. (2010) to show that the level of individualism in a country is positively related to earnings momentum. Similarly, investigating the foreign bias in international asset allocation, Beugelsdijk and Frijns (2010) show that countries with high individualism index scores invest more in foreign markets. We apply filters to our sample to eliminate firms with no price, turnover volume, or book value data. We also eliminate stocks with market capitalisation below the fifth percentile of all stocks within a given country in any month. Furthermore, we treat returns larger than 100% and less than -95% as missing. To be included in the sample, stocks must have a return history of at least 12 months and each country must have at least 50 stocks that meet the stock selection criteria. In addition, each country must have a corresponding individualism (IDV) score. After applying the screening process, our final sample consists of 37 countries and 38,273 firms. We obtain the IDV scores from Hofstede's (2001) cross-country psychological survey conducted in 72 countries. The author constructed an individualism index for each country using factor analysis on the mean scores for 14 questions about employee attitudes towards their private lives and work. The IDV scores range from zero for the most collectivistic country to close to 100 for the most individualistic countries. Note: This table reports the descriptive statistics for our sample countries. We screen out stocks with market capitalisation below the fifth percentile of all stocks within a given country in any month. We treat the returns that are larger (less) than 100% (-95%) as missing. To calculate the past six-month cumulative returns on individual stocks as well as measure the returns on the momentum portfolios, we also require each stock in our sample to have a return history of at least 12 months. Since we need a reasonable number of stocks to form momentum portfolios, we require each country to have at least 50 stocks that meet our stock selection criteria in any month during our sample period. In addition, we require each momentum portfolio in each country to have a return history of at least five years. We also require each country to have a corresponding Hofstede (1980) IDV score. This table reports average returns and market capitalisation in millions. Percentage turnover is the time series average of each month's average firm turnover ratio (for each firm, the number of shares traded in a month divided by the total number of shares on issue). Also included are P/B (the average ratio of price to the book value of equity), and the number of qualifying stocks for each country.
less. Conversely, Australia, Canada, the Netherlands, the United Kingdom, and the United States, have IDV scores of 80 or more. Table  1 also lists average monthly return, market capitalization, average turnover, and the average ratio of price to the book value of equity (P/B).
B. Methodology
Our investigation employs two distinct types of momentum strategies: a pure momentum strategy and volume-based momentum strategies. This section describes how these strategies are constructed.
Pure momentum
To construct the pure momentum strategy, we follow Jegadeesh and Titman's (1993) methodology. For each month, we rank the stocks in each country and group them into terciles based on their past six-month returns. We assign the third of stocks with the lowest returns to the loser portfolio (denoted R1) and the third of stocks with the largest past returns to the winner portfolio (denoted R3). The remaining stocks form the middle portfolio (denoted R2). The dollar-neutral pure momentum strategy is constructed by buying extreme winners and selling extreme losers (R3 -R1). We base our analysis on the monthly returns of each portfolio over a six-month holding period. To be consistent with prior research, we skip a month between the end of the formation period and the start of the holding period. This procedure applies to all strategies. Skipping a month also eliminates any concerns about the feasibility of trading strategies that may arise because national exchanges do not open and close simultaneously. We employ the overlapping portfolios procedure of Titman (1993, 2001) to increase the power of our tests. Thus, the monthly return for the six-month holding period is an equal-weighted average of portfolio returns for the strategies from the current month and the previous five months. With this procedure, tests are based on simple t-statistics.
Volume-based momentum
We base the volume-based momentum strategies on a two-way independent sort between momentum and past trading volume. For each month, we sort firms into terciles (R1 to R3) based on their previous six-month returns, as for the pure momentum strategy. Following Lee and Swaminathan (2000), we focus on trading volume, defined as the average percentage monthly turnover over the six-month formation period. Monthly turnover is the ratio of the number of shares traded that month to the number of shares outstanding at the end of the month. Next, we sort the same firms into two portfolios, V1 and V2, based on their trading volume: V1 is the portfolio that contains those 50% of stocks with the lowest trading volume, while V2 is the portfolio with the 50% of stocks with the highest trading volume. We then form the volume-based momentum portfolios from the intersection of these sorts. The portfolios of interest are low-volume winners (R3V1), high-volume winners (R3V2), low-volume losers (R1V1), and high-volume losers (R1V2), held for six-month holding periods using the same overlapping portfolio approach as for the pure momentum strategy. Lee and Swaminathan (2000) suggest two volume-based momentum strategies: the early stage momentum strategy, which involves buying low-volume winners and selling high-volume losers (R3V1 -R1V2) to capture those stocks that exhibit momentum over a longer period, and the late stage strategy, which involves buying high-volume winners and selling low-volume losers (R3V2 -R1V1) to capture firms that experience faster reversals of momentum. As a result of sorting stocks by volume into just two groups V1 and V2, our late stage long (short) portfolio contains those stocks from the pure momentum long (short) portfolio that are not currently included in the early stage long (short) portfolio. As with the pure momentum strategy, we skip a month between the end of the formation period and the beginning of the holding period and employ overlapping portfolios.
IV. Empirical Findings
This section presents the results of our analysis. First, we document that the momentum effect is pervasive globally. Next, we report the results for the early and late stage momentum strategies, followed by results from the Fama-French three-factor regressions and an analysis of the post-holding period evidence. We then present the cross-country regression results linking the volume effect and individualism. in all countries investigated for the extreme loser (R1), winner (R3), and zero-cost (R3 -R1) portfolios. We observe that momentum profits are positive and statistically significant in 24 out of 37 countries and all but three countries have positive profits. These results are broadly consistent with those of Chui et al. (2010) , who observe significant momentum profits in 25 out of 41 countries. In general, the developed markets display the highest profits. In particular, the strategy returns 2.06% per month (t-value 4.56) in Germany, 1.77% per month (t-value 6.84) in the United Kingdom, and 1.54% per month (t-value 3.67) in Sweden. South Africa provides an emerging market exception, with a large momentum return of 1.79% per month (t-value 7.25). Interestingly, inspection of the magnitudes of the winner and loser returns of these countries indicates that their momentum profits are largely coming from shorting the loser portfolio. In the case of Germany, for example, the winner portfolio earns 0.38% per month (t-value 0.87) while the loser portfolio returns -1.68% per month (tvalue -2.55). Table 2 reports insignificant momentum profits in many Asian markets (China, Hong Kong, Japan, Malaysia, Philippines, Singapore, South Korea, and Taiwan). These results are broadly consistent with those of Hameed and Kusnadi (2002) , who find no significant momentum profits in Malaysia, Singapore, South Korea, or Taiwan. In some countries, for example, China, the loser portfolio yields positive returns; in other countries (Japan, Malaysia, Philippines, South Korea, Note: This table presents the average monthly returns for price momentum portfolios for the sample countries. At the beginning of each month, we sort the stocks in each country based on their previous six-month returns and divide them into three equal-weighted portfolios: R1 represents the third of stocks with the lowest past returns (losers), R3 represents the third of stocks with the highest past returns (winners), and R2 represents the middle stocks not included in either R1 or R3. After skipping one month, we hold the winners and losers for six months. If a stock is delisted, we rebalance the portfolio at the end of the delisting month. We compute monthly holding period returns using Titman's (1993, 2001 ) overlapping portfolio approach. A country's pure momentum strategy (R3 -R1) is long the winner portfolio and shorts the loser portfolio. We construct country-average portfolios by equally weighting each country's corresponding portfolio. This table presents the t-statistics in parentheses.
A. Pure Momentum
8. Chui et al. (2010) also report negative momentum profits for Japan, Korea, and Taiwan.
and Taiwan), both the winner and the loser portfolio returns are negative. In sum, table 2 confirms prior findings on the pervasiveness of the momentum effect, with strong evidence of momentum in most developed markets and mixed results for developing and emerging markets. The final row in table 2 reports country-average momentum results produced by employing the pure momentum strategy globally. We construct country-average portfolios by equally weighting each country's corresponding portfolio. The average return for the country-average pure momentum strategy is 0.75% per month (t-value 15.70). Table 3 reports the average monthly holding period returns for the volume-based momentum portfolios. There are significant early stage (R3V1 -R1V2) profits in 29 out of 37 countries, and all early stage profits are positive. When we compare the results in tables 2 and 3 we see that early stage momentum profits are larger than the corresponding pure momentum profits in 34 out of the 37 countries. Interestingly, the early stage strategy is highly successful in some Asian countries where pure momentum is weak and insignificant. For example, South Korea's significant early stage profit of 1.49% per month is clearly superior to its pure momentum profit of -0.01% per month. Similarly, the insignificant pure momentum profits of Hong Kong, Malaysia, Singapore and Taiwan contrast starkly with their significant early stage profits. Overall, the evidence shows that volume is a useful variable for enhancing momentum profits in most countries and supports our view, that the volume-based early stage momentum strategy outperforms the pure momentum strategy. Comparing the country-average early stage profits of 1.22% per month (t-value 16.47) in the final row of table 3 with the corresponding pure momentum result of 0.85% per month (t-value 15.70) in table 2, we can report that the early stage strategy significantly outperforms pure momentum, by 0.38% per month (t-value 8.72), on average, across the countries in our sample.
B. Volume-Based Momentum
The late stage strategy profits reported in table 3 are also weaker than the corresponding early stage profits. Only 18 of the 37 countries have positive and significant late stage profits. With the exception of three countries (China, South Africa, and the United Kingdom), the early stage strategy outperforms the late stage strategy. The difference in profitability between these strategies is significant for 10 countries. Note: This table presents the average monthly returns for portfolio strategies from an independent two-way sort based on past returns and past average turnover. At the beginning of each month, we sort all available stocks based on their past six-month returns and divide them into three portfolios: R1 represents the third of stocks with the lowest returns (losers) and R3 represents the third of stocks with the highest returns (winners).
We then independently sort stocks based on their past trading volume, where a stock's trading volume is defined as its average monthly turnover ratio over the past six months (a stock's turnover ratio in a particular month is the ratio of the number of its shares traded that month to the number of its shares outstanding at the end of the month). Here V1 represents the portfolio with the 50% of stocks with the lowest trading volume and V2 represents the portfolio with the 50% of stocks with the highest trading volume. We group the stocks at the intersection of the two sorts together to form portfolios based on past returns and past trading volume. The early stage momentum strategy buys low-volume winners and sells high-volume losers (R3V1 -R1V2) and the late stage momentum strategy buys high-volume winners and sells low-volume losers (R3V2 -R1V1).
The column labelled early-late shows the average early stage momentum return minus the average late stage momentum return. The average monthly returns are for a six-month holding period, based on the portfolio rebalancing method described in . In summary, the evidence in tables 2 and 3 shows that the early (late) stage momentum strategy outperforms (underperforms) the pure momentum strategy in markets around the world. The ability of trading volume to predict the magnitude of momentum profits is pervasive across many countries.
C. Volume Effect Results
As noted above, the difference between the country-average early stage and late stage profits (early-late) are a significant 0.74% per month (t-value 8.87). This is evidence that the volume effect is present in international markets. Note also that the volume effect profits in table 3 (as measured by early-late profits) and the pure momentum profits in table 2 are negatively correlated (-40.3%). The question arises: Is this effect driven largely by low volume stocks outperforming or high volume stocks underperforming? We disaggregate the overall volume effect into the volume effect among losers and the volume effect among winners:
(1) 
Looking first at the country average low-volume and high-volume loser results in the second and third columns of table 3, low-volume losers earn an insignificant -0.15% per month (t-value -1.44) whereas high-volume losers earn a significant -0.63% per month (t-value -5.01). This means that among losers, the significant R1V1 -R1V2 profit of 0.50% per month (t-value 9.79) reported in column eight is driven largely by the high-volume losers. Among winners in the fourth and fifth columns, low-volume winners earn a significant 0.57% per month (t-value 6.58) whereas high-volume winners earn a significant 0.35% (t-value 3.21). Overall, we can see that the size of the volume effect is not coming mainly just from the low volume winners and losers. Table 3 also provides information related to the liquidity hypothesis. The sixth and seventh columns show that momentum returns are higher for high-volume stocks (R3V2 -R1V2) than for low-volume stocks (R3V1 -R1V1) in 29 markets. Although these results are in line with those of Lee and Swaminathan (2000) , they are difficult to reconcile with the liquidity hypothesis.
Appendix A reports country-specific descriptive statistics on all volume-based momentum portfolios. We observe that, in general, the loser portfolio (R1) has the smallest average firm size for both the lowand high-volume stocks in 27 out of 37 markets. Another feature is that, for the high-volume stocks, it is the middle (R2) portfolio that has the largest average firm size. In addition, high-volume winner and loser stocks tend to be those of larger firms than for the corresponding low-volume winner and loser stocks. Appendix A also shows that, with one exception, the loser portfolio has a lower average P/B than the corresponding winner portfolio. Looking over appendix A we see the average P/B of the low-volume winner and loser portfolios are lower than the average P/B of the corresponding high-volume winner and loser portfolios for 32 out of 37 countries. These results are consistent with those of Lee and Swaminathan (2000) , who argue that low-volume stocks tend to exhibit value characteristics whereas high-volume stocks display glamour characteristics.
D. Risk Adjustments
To determine whether the profits of the strategies investigated are related to other well-known factors, we employ the Fama-French three-factor model in time-series regressions for each country, using monthly portfolio returns:
where R pt is the monthly return for portfolio p at time t, R ft is the country's monthly risk-free rate at time t, downloaded from Datastream (or the CRSP in the case of U.S. data), R mt is the country's value-weighted market index return, and SMB t and HML t are the monthly Fama-French size and book-to-market factors, respectively, at time t constructed from that country's stocks. We can interpret each estimate of the intercept in these regressions (α p or alpha) as the risk-adjusted return of the portfolio. Table 4 provides evidence of abnormal returns for the various momentum strategies. Both the pure momentum and early stage momentum strategies have significant alphas for 32 out of the 37 countries. Even the late stage strategy has positive and significant alphas for 27 of the 37 countries. Another interesting feature of the table is that at least one of the early or late stage alphas is positive and significant for every country. Looking at the country-average results in the final row, we see that the pure, early and late stage momentum alphas are all significant and larger than 1% per month. These results demonstrate that the three-factor model cannot explain the momentum effect. Recall that the difference between early and late stage returns (early-late) is a measure of the size of the volume effect since early late is long low-volume winners and losers and short high-volume winners and losers. We expect from Lee and Swaminathan's (2000) findings that this is equivalent to being long value characteristics and short glamour characteristics. Consequently, it is not surprising that only seven out of the 37 early-late alphas in table 4 are significant. Nevertheless, the country-average early-late alpha of 0.54% per month is significant (t-value 6.12).
E. Post-Holding Period Evidence
Lee and Swaminathan (2000) report that the early stage strategy shows continued momentum over a long horizon whereas the late stage strategy reverses more quickly. Given that our sample size is relatively short, reporting long-horizon results on a country-by-country basis would not be particularly meaningful. Accordingly, in table 5 we report country-average results for the various momentum strategies for post-holding period average monthly returns for one, two, three, four, and five years after portfolio formation. The results for pure momentum show that, on average, across all countries there is no consistent evidence of reversal of the first year's significant profits of 0.67% per month (t-value 12.52) in the following four years. Average returns over months 13 to 60 amount to an insignificant -0.04% per month (t-value -1.58). In striking agreement with Lee and Swaminathan (2000), we find the early stage produces significant continuation throughout the first five years post-formation. In particular, months 13 to 60 show continuation averaging 0.23% per month (t-value 4.17). In contrast, the late stage momentum strategy's first 12 months' profit of 0.27% per month (t-value 4.42) precedes a significant reversal over the next 48 months since months 13 to 60 have an average return of -0.32% per month (t-value -6.67).
In summary, the country-average results show that trading volume predicts both the magnitude and persistence of momentum. Thus, our results are consistent with Lee and Swaminathan's (2000) findings. The final rows of table 5 report the country-average early-late average monthly returns for the first five years following formation. The results show that the early stage strategy has significantly higher average returns than the late stage strategy in each of these five years. Figure 1 depicts the differing post-formation behaviors of the momentum strategies. It presents the cumulative momentum profits of the pure, early and late stage momentum strategies over the 60 months following portfolio formation. Figure 1 suggests that the early and late stage strategies are well named: The early stage portfolios contain stocks in the early stages of a price continuation, while the late stage portfolios contain stocks whose momentum soon reverses.
Specifically, early stage stocks display price continuation for at least five years, suggesting that investors underreact to fundamental news or to past overreactions. In contrast, late stage stocks exhibit large price reversals in the second through fifth post-formation years, suggesting investor overreaction is present in these international markets. Importantly, this country-average pattern of both investor underreaction and overreaction is consistent with that observed by Lee and 2 4 6 8 1 0 1 2 1 4 16 18 2 0 2 2 24 2 6 2 8 30 3 2 3 4 36 3 8 4 0 42 4 4 4 6 4 8 5 0 5 2 54 56 5 8 Event month cum. returns.
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FIGURE 1.-Cumulative Returns of Momentum Strategies
Note: This figure displays the cumulative monthly momentum returns for the pure momentum, early and late stage momentum strategies.
Swaminathan (2000). Our results confirm the usefulness of trading volume for identifying short-term underreaction and long-term overreaction in international markets.
F. Possible Determinants of the Cross-Country Volume Effect
Chui et al. (2010) show that individualism is correlated with overconfidence and attribution bias, and links this cultural dimension to momentum profits in an attempt to explain why individuals in some countries are influenced by the psychological biases that cause momentum, while others are not affected by such behavior. They explain the contrast in their findings as being caused by investors in diverse cultures interpreting information in different ways, being subject to different biases. They show that individualism is positively associated with the magnitude of pure momentum profits and with trading volume. As a preliminary first step, we investigate the relationships between these variables for our sample period. Panel A of table 6 reports the results of a simple regression of the pure momentum profits from table 2 on IDV. Consistent with Chui et al. (2010) , the estimated coefficient of IDV is positive and highly significant (t-value 5.89). That is, the more individualistic the culture Recall that our second hypothesis was that the magnitude of the volume effect (as measured by early minus late profits) is negatively related to individualism. This hypothesis arose from the following reasoning. Firstly, Lee and Swaminathan (2000) conclude that high-volume US stocks tend to be overpriced and low-volume stocks tend to be underpriced. They regard a stock's volume, as measured by its turnover ratio, as a measure of the stock's popularity. If popular stocks tend to become overpriced and neglected stocks tend to become underpriced then this suggests that investors as a group are overreacting both by excessively driving up the prices of high-volume stocks and by excessive neglect of low-volume stocks. That is, the US evidence of Lee and Swaminathan (2000) suggests that herd-like overreaction may be driving the volume effect. As a consequence, if herd-like overreaction does drive the volume effect then we may see larger volume effects in cultures that are less individualistic since these cultures may be more prone to herding. That is, there may be a negative relationship between the magnitude of the volume effect and individualism as a result of investor herding.
Before proceeding to testing this hypothesis directly, we investigate the conjecture above that less individualistic cultures may be more prone to herding. Now a key feature of Chui et al.'s (2010) trading volume measure is that while it may indicate whether a particular market has a lot of trading activity or not, it is not designed to show whether the level of trading is concentrated in a small number of stocks or is spread more evenly across all stocks. It only measures the total amount of trading activity in a market, not how it is distributed. Thus, their measure is not a good proxy for the degree of herding within a market. If a stock's turnover ratio (turnover is the ratio of the number of shares traded that month to the number of shares outstanding at the end of the month) is a measure of its popularity, then the greater the dispersion of stock turnover ratios within a market the more investors appear to be herding. Therefore, a natural measure of herding for a particular market would be the cross-sectional standard deviation of its stocks' turnover ratios. Let SDTurn denote the time-series average of the monthly stock turnover standard deviations for a particular market. If less individualistic cultures tend to herd more than more individualistic cultures then this measure of herding should be negatively related to individualism.
Panel C of table 6 reports the results from regressing SDTurn on IDV. The estimated coefficient of IDV is negative and significant (t-value -2.85), strongly supporting the intuition that less individualistic countries tend to herd more. In addition to calculating the standard deviation of stock turnovers, we calculate the time-series average of the monthly cross-sectional average of stock turnover ratios. The resulting measure (denoted Turnover in table 1) is highly correlated (+96.3%) with SDTurn, due in large part to the tight zero lower bound on individual stock turnover ratios. The results in Panel D of table 6 from regressing Turnover on IDV also show a significantly negative estimated coefficient of IDV (t-value -2.12).
Panels E to H in table 6 provides the regression results for the four portfolios that make up the overall volume effect. The losers have negative estimated coefficients of IDV, but only the IDV coefficient in the high-volume losers is significant (t-value -3.15). The estimated coefficients of IDV in both the low-volume winner and the high-volume winner regressions are significant (t-values 2.14 and 2.77, respectively). Panels I and J report results for the volume effect among losers (R1V1 -R1V2) and the volume effect among winners (R3V1 -R3V2). In both cases the estimated coefficient of IDV is negative and significant (t-values -2.43 and -2.33, respectively).
Having undertaken these preliminary simple regressions, we now have indications that the volume effect is negatively related to individualism. Of particular interest, we find that our measure of herding (SDTurn) is negatively related to individualism also. This suggests that the expectation that less individualistic cultures are more prone to herding is well-founded. Since low IDV scores are found in most emerging and Asian countries, this is in agreement with Chiang and Zheng (2010) who state that investors in emerging markets are more likely to exhibit herding behavior.
In the remainder of this section we test our second hypothesis that the magnitude of the volume effect (as measured by early minus late profits) is negatively related to individualism. We examine the determinants of cross-country variation in the size of the volume effect by regressing the early minus late profits on IDV and other variables:
Early Late ,
where (Early-Late) it is the difference in the average monthly returns of the early and late stage momentum strategies in country i in year t, IDV i is the individualism index of country i, and F i and A it are vectors of explanatory variables, where F i is a constant and A it is updated annually. Each explanatory variable is defined in appendix B. We employ the Fama-MacBeth (1973) method to estimate regression equation (3). We calculate the Fama-MacBeth regression coefficients as the averages of the time-series estimates from the year-by-year cross-sectional regressions. For the t-statistics on these average coefficients, we use Newey-West (1994) standard error estimates to control for heteroskedasticity and autocorrelation. Table 7 presents the early-late regression results. Panel A shows the results from the early-late regression on individualism without any control variables. We observe a negative and statistically significant coefficient of -0.0120 (t-value -2.75), indicating IDV is negatively related to the magnitude of this difference in profits across countries. Closer examination of table 4 reveals that the risk-adjusted profits for the early-late strategy are positive and greater for the less individualistic countries, which tend to be emerging markets and from the Asian region. For example, Turkey (IDV score 37) shows a significant risk-adjusted 3.00% difference between the early and late stage strategies, Hong Kong (IDV score 25) displays a 2.47% difference, followed closely by Malaysia (IDV score 26) and Thailand (IDV score 20) with 2.21% and 2.28% early-late returns respectively. In a study of international herding behavior, Chang et al. (2000) finds significant evidence of herding in South Korea and Taiwan, two Asian markets that have the lowest IDV score (18 and 17 respectively) and which display positive early-late returns. Other low IDV countries like India, Peru and Greece also exhibit positive and significant early-late profits, confirming our hypothesis that individualism is negatively related to the volume effect. One exception is China who although it has a low IDV score of 20, the difference between their early and late strategies is negative, albeit insignificant. We reconcile this anomaly in our results with the fact that perhaps Chinese investors are not affected by certain psychological biases. This statement is supported by Demirer and Kutan (2006) which reveal no evidence of herding formation suggesting that Chinese market participants make rational investment decisions. While the regression results in Panel A of table 7 support the possibility that individualism is negatively related to the difference between early and late stage profits, we need to consider control variables.
We follow Chui et al. (2010) and include the same cross-country control variables that they employed in their study of the determinants of cross-country pure momentum profits. We group these variables into behavioral, financial market development, institutional quality, and macroeconomic variables. Zhang (2006) shows that these items can help explain variation in momentum profitability. Following Chui et al. (2010) and Zhang (2006) , we examine these variables' explanatory power with respect to early-late momentum profits. The variables include stock turnover (LnV), the average dispersion of analyst forecasts in a country (LnDisp), the average number of analysts following a stock in a country (LnCov), the median firm size in a market (LnSize), stock market price volatility (Volp), and cash flow growth rate volatility (VolFCF). We also include the ratio of price to the book value of equity (P/B).
Panel B of table 7 displays the results of the regression model with these explanatory variables, showing that, even after controlling for firm characteristics, the relationship between IDV and early-late momentum profits remains negative and significant at the 10% level (t-value -1.87). Panel B also shows that none of the other explanatory variables have significant coefficients. Chui et al. (2010) suggest that the development of financial market and institutional quality might be correlated with informational efficiency because markets with greater integrity facilitate the flow of information and reduce transaction costs. Similarly, we adopt the variables used by Chui et al. (2010) to see whether IDV and 9. Other studies, such as that of Falkenstein (1996) , Gompers and Metrick (2001) , and Dongmin, Ng, and Wang (2010) , show that firm characteristics such as size, turnover, and volatility play an important role in the stock investment decisions of institutional investors. and other explanatory variables. Panel A reports the regression results on IDV with no control variables. Panel B reports results related to a set of variables suggested by behavioural models, including the natural logarithm of stock turnover (LnV), the natural logarithm of the dispersion of analyst forecasts (LnDisp), the natural logarithm of analyst coverage (LnCov), the logarithm of median firm size (LnSize), the average price-to-book ratio (P/B), stock market price volatility (Volp), and cash flow growth rate volatility (VolFCF). Panel C shows results related to a set of proxies for financial market development: the ratio of total private credit to gross domestic product (CreditGDP), an average common language dummy variable (Lang), and an index of capital flow restrictions (Contr). Panel D reports results for a set of variables related to institutional quality. These include the insider index (Insider), which has the property that a higher score indicates that insider trading is less prevalent, and the natural logarithm of the transaction cost index (LnTran). Panel E reports results related to a set of macroeconomic variables: nominal gross domestic product growth rate (GDP), and inflation growth rate (Inflation). This table reports the Fama-MacBeth regression coefficients (i.e., time-series averages of the year-by-year cross-sectional regression coefficients). It shows t-statistics in parentheses and uses Newey-West (1994) early-late profits are still related after we control for financial market development and institutional quality. The financial market development variables include the ratio of private credit to gross domestic product (CreditGDP) as a measure of financial market development, as suggested by Stulz and Williamson (2003) ; capital flow restriction (Contr), which measures the extent to which foreign institutions can invest in the market; the average common language dummy variable (Lang) suggested by Chan, Covrig, and Ng (2005) ; and the ratio of the market capitalization of the stocks comprising the Standard & Poor's IFC investable index to that of the stocks comprising the Standard & Poor's IFC global index in each country as a measure of stock market openness (Open), used by Bekaert, Harvey, Lundblad, and Siegel (2007) . Panel C of table 7 indicates that when we consider financial market development variables, IDV and early-late profits remain negatively related. The relationship between IDV and early-late profits is significantly negative at the 10% level (t-statistic -1.95). Similar to Panel B's results, none of the other explanatory variables have significant coefficients.
The institutional quality variables include the insider trading index (Insider), which measures a country's prevalence of insider trading activity. To measure transaction costs, we also include the estimate of cost of trading (Lntran), as suggested by Chan et al. (2005) . Panel D of table 7 shows that the IDV coefficient is negative and significant at the 5% level (t-statistic -2.06). One explanatory variable (Insider) is also significant at the 10% level in Panel D of table 7, but this did not undermine the significance of the IDV coefficient in this case.
Next, we examine the effect of macroeconomic variables on cross-country early-late profits. Griffin, Ji, and Martin (2003) use macroeconomic variables such as gross domestic product growth rate and inflation rate to explain the variation of momentum profits. Following these authors, we use gross domestic product growth rate (GDP) and inflation growth rate (Inflation) to examine the extent to which macroeconomic variables can explain cross-country differences in the profits of the early and late stage momentum strategies. Panel E of table 7 indicates that IDV's explanatory power on cross-country early-late profits remains negative and statistically significant at the 5% level when the model includes these macroeconomic variables (tstatistic -2.43). Neither of the macroeconomic variables have significant coefficients in either table.
In sum, the IDV coefficient is negative and significant at either the 5% or 10% level for every model in table 7. This evidence is consistent with the hypothesis that the magnitude of the volume effect, as measured by the difference between early and late stage momentum returns, is negatively related to individualism.
V. Conclusions
In this paper we investigate the robustness of trading volume in predicting the returns of momentum strategies for stocks listed in 37 countries. We show that one can successfully employ trading volume to enhance momentum profitability. Specifically, we show that the volume-based early stage momentum strategy outperforms the pure momentum strategy in 34 out of 37 countries. While the pure momentum strategy averages a return of 0.85% per month across the countries in our sample, the early stage strategy earns 1.22% per month on average. In addition, consistent with Lee and Swaminathan's US finding, we find that trading volume predicts the persistence of momentum profitability. Specifically, the early stage momentum strategy has significant country-average profitability for the first five years post-formation whereas the late stage strategy's country-average profitability reverses strongly after the first post-formation year. Lee and Swaminathan (2000) describe a volume effect in US stocks that can be measured by the difference between early stage and late stage momentum profitability (early-late). We find strong evidence of this effect internationally. The early stage strategy outperforms the late stage strategy by a significant 0.74% per month on average across the countries in our sample. We also proposed individualism as a possible explanation of the strength of the volume effect. Lee and Swaminathan (2000) argue that the volume effect is the result of mispricing. Since their evidence suggests that the volume effect can partly be attributed to the herd-like overreaction of investors, and since Chui et al. (2010) conjecture that herd-like overreaction may be stronger in less individualistic cultures, we hypothesized a negative relationship between the size of the volume effect and the degree of individualism. We are the first to show that the volume effect is stronger in less individualistic cultures than in more individualistic cultures.
Nevertheless, the research presented in this paper is not without limitations. Hofstede's ground breaking work on the dynamics of culture has attracted both support and criticism (Jones 2007) . In the context of our study one limitation relates to the fact that the IDV scores reflect attitudes that are outdated and do not echo the changes in the socio-political and economic environments of the last decade, especially on some emerging countries in our sample. Another argument against Hofstede's dimensions is that it assumes cultural homogeneity across a nation's population, ignoring various ethnic groups and variations in the community, as well as the fact that individual retail investors of a country are more likely to be characterized by a higher individualism score relative to their nation's mean.
Responding to such criticism, various studies have replicated Hofstede's original IMB research, sampling a variety of individuals from elites, In all these studies, the strongest confirmation with the original study was for the individualism index, somehow alleviating the limitation of Hofstede's dimension imposed on our study.
Our evidence of the robustness and profitability of the volume-based early stage momentum strategy suggests that further research into the interaction between trading volume and momentum is an important future direction for research. Our finding that individualism plays an important role in explaining cross-country variations in the strength of the volume effect is an important first step in this direction and should help researchers and practitioners better understand why momentum profitability varies significantly across countries. Note: This table presents the portfolio characteristics in a matrix format for the six portfolios (R1V1, R1V2, R2V1, R2V2, R3V1, R3V2) formed from the intersection of the three price momentum categories (R1, R2, R3) and the two trading volume categories (V1, V2) for each country. Here R1 represents the loser stocks and R3 represents the winner stocks and V1 represents the low-volume stocks and V2 represents the high-volume stocks. Size (in millions of U.S. dollars) represents the time-series average of the market capitalisation of the portfolio on the portfolio formation date, P/B represents the time-series average of the ratio of price to the book value of equity of the portfolio on the portfolio formation date, returns refer to the geometric average monthly returns in percentages during the last six months, turnover represents the average percentage monthly turnover during the last six months, and N represents the average number of firms in each portfolio.
